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In the 30-100 MeV AGILE , - ___.L-—li"'""

sensitivity is competitive (500 The 1 GeV Fermi sensitivity is much
cm? eff. Area for timing). better than the AGILE one.
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AGILE Pulsar's three years after...

_________________________________________________________________________

_______________________________________________________________________________________________________

and ’rens of candlda‘res fr‘om 'rhe spatlal analysus

7222946114 .’ .’ J1524O5625 ’. !, ". GEMINGA'
, | J2021+3651 B1509-58 ' )
rHEEI ____________ . ® e 5“'8'1‘7'9'-"44@"‘-@' ___I_Il%fz_fzag___gmy 3035 Srap
' : o . @ J1357-6429  VELA PO
B1821-24 ; ; : : | cra
J2043+274O ' .- : : :

AGILE da’raw- n- 12 Pulsars bubhshed S0; far' mcludmg
.g40°_/.; of._ﬁAG]IILE Team puilsar .- Targefsl_.(AQ.I &_.AO__Z)

__________________________________________________________________________

LI I ey g L S




AGILE Pulsar's fwo year's after...
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AGILE Pulsars fwo years after...
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PSR B1509-58 with Comptel
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PSR B1509-58 with AGILE (2)
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Polar Cap - Photon Splitting

Harding, Baring & Gonthier 1997

- Third order QED process
- Forbidden in vacuum

-For B<B, ( Byis,=3.1X10"G ) it takes place
BEFORE the threshold for pair production

- y—yy So that high energy emission (> some
GeVs) is inhibited
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Modelling the Soft Spectrum
of PSR B1509-58
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FiG. 12.—Same as Fig. 11, for the model spectra of Fig. 8
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Photon Splitting - Pair Production

B 107
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€ ~0.077(B"sin0,,,0) " ?ﬁ:
?m"' T IR o T
B'=BIB, B 10 Ener;)?t[’Mev] 1000 10000
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and the magnetic field vectors
- Given the observed cutoff energy ( £.=81%=20 Mel’),
the corresponding magnetic field is B'=0.3. This implies
emission at height h7~1.3 R, above the PC, where the pair
production ensues.
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Alternative scenarios
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Geometry Constraints

OUTER GAP TWO POLE CAUSTIC GAP
x~60 ° c~T75° x~=35° C~90°
X = magnetic inclination

C = viewing angle

- x<60° at the 3 o confidence level (Crawford et al. 2001)
- If £>70°(Melatos 1997) then &«>30°at the 30 level

- For these values, however, the Melatos model for the

spin down of an oblique rotator predicts a braking index
n>2.80 slightly inconsistent with the observed value
n=2.839(3) (Livingstone et al. 2005)



A Similar Case: PSR B0656+14
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New Results from Fermi
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Summary

- AGILE firmly confirmed the detection of gamma-ray
pulsation from PSR B1509-58 with good significance
(5 sigma)

- The observed lightcurve shows two peaks which lag
the radio peak of 0.39(2) and 0.94(3).

The profile is single peaked up to energies E = 10 MeV,
where Comptel detected the presence of a second peak.

- The detection of pulsed emission by AGILE at
E > 30 MeV, confirms the presence of a strong
spectral break, with a cutoff at E~100 MeV.



Conclusions

Our observations are compatible with emission from the
polar cap regions powered by photon splitting cascades.

This likely inerpretation could represent the first
physical measurement ever made related to the QED
photon splitting process.

The fact that PC emission at HE appears rare
might be explained by the requirement that a number of
conditions concur to have low magnetospere emission,
e.g. an aligned geometry and high magnetic fields.

New class of "soft" gamma-ray pulsars?
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For information and collaborations, please contact us:
Maura Pilia: mpilia@oa-cagliari.inaf.it

Alberto Pellizzoni: apellizz@oa-cagliari.inaf.it
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